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Abstract

The dinuclear platina-f-diketone [Pt,{(COMze),H},(1-Cl),] (1) was found to react with 2-(ROCH,)CsH4N (R = Me, 2a; H, 2b)
yielding a cationic mononuclear platina-B-diketone [Pt{(COMze),H} {2-(MeOCH,)CsH4N}]ClI (3) and an acetyl(chloro)platinum(II)
complex [Pt(COMe)Cl{2-(HOCH,)CsH4N}] (4), respectively. The reaction of 1 with 8-(methylthio)quinoline (5) resulted in the for-
mation of [Pt(COMe)Cl{8-(MeS)CoH¢N}] (6). The identities of all complexes were established by microanalysis, 'H, and '*C NMR
spectroscopy. Single-crystal X-ray diffraction analysis showed 6 to be square—planar platinum(II) complex with N and C atoms as
well as Cl and S atoms in mutually trans positions (configuration index: SP-4-2). In accordance with this, quantum chemical cal-
culations on the DFT level of theory revealed a higher stability of complex 6 having a SP-4-2 configuration vs. the analogous com-
plex in SP-4-3 configuration. The distinctly different reactivity of 1 with 2a on the one hand and with 2b and 5 on the other is

discussed in terms of the HSAB concept and a deprotonation/reprotonation reaction.

© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

Formal replacement of the central methine group in
the enolic form of a 1,3-diketone by a metal unit L .M
results in the formation of a metalla-B-diketone. Such
complexes (Type I, Scheme 1) were firstly prepared by
C.M. Lukehart [1]. All these complexes are electroni-
cally saturated (18 ve; ve — valence electrons) and kinet-
ically inert. In contrast, we found that the reaction of
hexachloroplatinic acid with alkynylsilanes in butanol
results in the formation of dinuclear platina-B-diketones
(Type 11, Scheme 1) being electronically unsaturated (16
ve) kinetically labile complexes [2]. Due to that, reactiv-
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ity of Type I and Type II metalla-B-diketones proved to
be fundamentally different.

Typically, the platina-B-diketone 1 (Type II, R = Me)
afforded to react with chelating L™ L donors according
to the reaction sequence shown in Scheme 2. Soft/soft
and hard/soft donors (PP, S™S, N™S) tend to react
yielding stable acetyl(chloro)platinum(II) complexes
(C) [3]. On the other hand, hard/hard donors (N"N)
of dipyridyl and phenanthroline type gave rise to the
formation of stable acetyl(hydrido)platinum(IV) com-
plexes (B) that may undergo reductive elimination reac-
tion (B — C) only at temperatures above 140 °C in the
solid state [4]. Reactions with diazadiene ligands
RN=CR’=CR'=NR were found to proceed in depen-
dence on the substituents R/R’ either with the formation
of type C complexes or with the formation of complexes
D having enamine—amide type ligands [5]. Furthermore,
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hard/hard donors 2-(RHN)CsH4N (R = H, Me) reacted
to give cyclic aminocarbene complexes E, most likely
because the formation of B/C type complexes would re-
sult in complexes having energetically unfavored four-
membered rings [6].

Here we report reactions of the platina-p-diketone 1
with 2-(methoxymethyl)- and 2-(hydroxymethyl)pyri-
dine as well as with 8-(methylthio)quinoline being
hard/hard NTO donors and a hard/soft N™S donor,
respectively.

2. Results and discussion
2.1. Synthesis
Reaction of the platina-B-diketone 1 with the chelat-

ing N, O ligands 2-(methoxymethyl)pyridine (2a) and 2-
(hydroxymethyl)pyridine (2b) in tetrahydrofuran (thf)
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—40 °C and then at room temperature was found to
proceed according to Scheme 3. In the case of 2a, the
cationic mononuclear platina-B-diketone complex 3
was obtained in 37% yield. On the other hand, the reac-
tion of 2b resulted in the formation of the ace-
tyl(chloro)platinum(Il) complex 4 in 46% yield. Both
the complexes were isolated as slightly air-sensitive off-
white substances. Complex 3 is freely soluble in chloro-
form, dichloromethane and acetone while 4 is only mod-
erately soluble in these solvents. Solutions of 3 in
dichloromethane at room temperature undergo partial
decomposition within one day. Identities of complexes
3 and 4 were proved by microanalysis as well as by 'H
and '*C NMR measurements.

As with 2b, the platina-B-diketone 1 was found to re-
act with the chelating 8-(methylthio)quinoline 5 (Scheme
3). Reaction in thf at —40 °C and then at room temper-
ature resulted in the formation of the acetyl(chloro)plat-
inum(II) complex 6 which was isolated as a pale yellow
microcrystalline substance in 42% yield. Complex 6 is
slightly air-sensitive and freely soluble in ethanol, chlo-
roform and acetone but insoluble in diethyl ether. Iden-
tity of 6 was confirmed by microanalysis, NMR
measurements ('H, '*C) and by single-crystal X-ray dif-
fraction analysis.

2.2. Spectroscopic characterization

In the NMR spectra of the mononuclear platina-p-
diketone complex 3 two sets of signals for the (COMe),H
unit show the unsymmetrical coordination at platinum.
Although 3 is a cationic complex, its NMR spectroscopic
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parameters are very close to those of neutral mononu-
clear platina-B-diketone complexes [Pt{(COMe),H } CI(L)]
(L = py, 7a; quin, 7b) [3a]: CO, dc 233.6/243.5 (3), 236.9/
245.0 (7a), 234.2/243.8 (7b), 'Jp.c = 1350.9/1289.3 Hz
(3), 1361/1295 Hz (7a), 1353/1290 Hz (7b). Coordina-
tion of the lateral methoxy group (dy 3.51, ¢ 73.9) is
clearly shown by the platinum—carbon coupling 2JPt,c =
38.6 Hz. Furthermore, formation of the five-membered
ring P(-N—C-CH,-O gives rise to a broad AB pattern
for the methylene protons at 4.88/4.98 ppm with the
coupling 2Ji; iy = 14.1 Hz.

Due to restricted solubility of the acetyl(chloro)plati-
num complex 4 with the 2-(hydroxymethyl)pyridine li-
gand, the resonance of the carbonyl carbon atom was
not found. Comparison of chemical shifts of the methyl
group of the acetyl ligand (dy 2.37, ¢ 42.1) with those
in complex 6 (see below) indicate that in complex 4 the
pyridine and acetyl ligand are in mutual trans position
(configuration index: SP-4-2) although the other isomer
(4', Scheme 3) having the configuration index SP-4-3
cannot strictly be ruled out.

NMR parameters for the acetyl(chloro)platinum(II)
complex 6 with the 8-(methylthio)quinoline ligand are
close to those of analogous complexes with N™S chelate
ligands such as [Pt(COMe)Cl{2-(RSCH,)CsH4N}] (8,
R =Et, Ph, Bu) [3b]: COCHj;: dc 209.4 in 6 vs.
207.3-209.7 ppm in 8, 'Jp.c =890.9 vs. 867-890 Hz;
COCHj5: 0c 43.4 in 6 vs. 43.2-53.6 ppm in 8, oy 2.52
vs. 2.35-2.43 ppm, 2th,c =105.1 vs. 110 Hz (R = Et).
Assignments of quinoline protons and carbon atoms gi-
ven in the experimental are based on H,H COSY, C,H
COSY and NOE experiments.

2.3. Structural investigation

Crystals of the 8-(methylthio)quinoline complex 6 suit-
able for single-crystal X-ray diffraction analysis were

grown from CDCIl; solutions at room temperature. In
the unit cell, separated molecules of 6 were found without
unusual intermolecular interactions between them (short-
est contact between non-hydrogen atoms: CS---N’
3.292(7) A). The molecular structure of 6 is shown in
Fig. 1, selected bond lengths and angles are given Table
1. The platinum atom is slightly distorted square—planar
coordinated by the N,S chelate ligand, an acetyl ligand
trans to N and a chloro ligand trans to S (configuration in-
dex: SP-4-2). The five-membered pt-N-C—C-3 ring has an
envelope conformation on S; the methyl substituent is axi-
ally oriented. The two six-membered rings of the quino-
line ligand are not strictly coplanar; they include an
angle of 3.3(2)°. The acetyl ligand includes with the com-
plex plane an angle of 52.4(5)°.

The platinum—carbon and —chlorine bonds in 6 are of
the same length as those in [Pt(COMe)CIl{2-
(PhSCH,)CsH4N-«N,S}] (8) having the same configura-
tion as 6 (CI trans to S and C trans to N): 6/8 Pt—Cl11

Fig. 1. Molecular structure of [Pt(COMe)CI{8-(MeS)CoHgN-xN,S}]
(6) in the solid state. Displacement ellipsoids are drawn at 30%
probability.
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Table 1 .
Selected bond lengths (in A) and angles (°) for the complex
[Pt(COMe)Cl{8-(MeS)CoHeN-kN,S}]

6 6¢ 9¢
Pt-Cl 2.325(1) 2.364 2.358
Pt-N 2.170(3) 2.272 2.111
Pt-S 2.240(1) 2.325 2.505
Pt-Cl11 1.998(5) 2.004 2.013
S-C7 1.784(4) 1.803 1.792
S-C10 1.823(5) 1.842 1.839
0-Cl11 1.220(6) 1.220 1.220
Cl-Pt-S 176.68(4) 175.0 89.0
Cl-Pt-Cl11 92.8(1) 92.9 91.6
S-Pt-Cl1 89.4(1) 92.0 176.2
CI-Pt-N 93.3(1) 92.8 170.6
S-Pt-N 84.7(1) 82.3 82.8
N-Pt-Cl11 173.7(2) 174.2 96.6
Pt-N-C8 115.6(3) 116.9 119.6
Pt-S-C7 100.4(2) 101.3 96.1
Pt-S-C10 105.4(2) 105.1 104.9

Complex 6: solid-state structure, experimental values (SP-4-2 isomer);
complex 6c¢: gas-phase structure, calculated values (SP-4-2 isomer);
complex 9¢: gas-phase structure, calculated values (SP-4-3 isomer).

1.998(5)/1.997(6) A, Pt—Cl 2.325(1)/2.320(2) A. On the
other hand, on the basis of the 3¢ criterion the plati-
num-nitrogen and —sulfur bonds are shorter in 6 than
in 8 (PN 2.170(3)/2.190(5) A, Pt-S 2.240(1)/
2.257(2) A).

2.4. Computational results

To get insight into factors that may influence the
structure of complex 6 we performed quantum chemical
calculations on the DFT level of theory. The calculated
structure 6c¢ is shown in Fig. 2a. It is close to the exper-
imentally found structure 6 as the comparison of se-
lected geometric parameters in Table 1 reveals. In the
calculated structure 6c the quinoline ligand is planar
(greatest deviation from the mean plane 0.011 A for
C6). To understand the position of the acetyl ligand with
respect to the complex plane, a scan of the potential en-
ergy surface for the O-C11-Pt-S angle was performed
(Fig. 3). The calculated angle is close to that in the solid
state structure (—45.8 vs. —52.7°) corresponding to an
energy difference of 0.3 kcal/mol only. From Fig. 3, it
is obvious that the energetically most disfavored struc-
ture is about 12 kcal/mol higher in energy than the equi-
librium structure and has a dihedral angle O-C11-Pt-S
of about 180°. This may be due electrostatic repulsion
between the chloro ligand and the C=0 group (distance
Cl---O=3.0A; Mulliken charges in electrons:
q(Cl) = —0.29, ¢(O) = —0.34) and steric interactions be-
tween the two methyl groups (distance C---C = 3.2 A).

A marked feature of the structure of complex 6/6¢ is
the position of the methyl substituent on the sulfur atom
being almost perpendicular to the complex plane, both in
the experimentally found and in the calculated structure.

Fig. 2. Calculated structures in the gas phase of the two isomeric
complexes [Pt(COMe)Cl{8-(MeS)CyH¢N-kN,S}] along with their
numbering schemes: (a) complex 6¢, SP-4-2 isomer; (b) complex 9c,
SP-4-3 isomer.

The scan of the potential energy surface for the C11-Pt-
S—C10 coordinate (being a measure for the position of
the methyl group CI10H; in relation to the complex
plane) is shown in Fig. 4. The equilibrium structures 6¢
and 6¢’ are equivalent; they are related by an inversion
operation. The dihedral angle in the equilibrium struc-
ture 6¢ was calculated to be 73.5° (6¢”: —73.5°) and in
the experimentally found structure (6) 83.7° correspond-
ing to an energy difference of 0.3 kcal/mol only. Thus,
this difference between calculated and experimental struc-
ture may be caused — at least in part — by packing effects in
the crystal. The highest energy (AE =~ 11 kcal/mol) along
the C11-Pt-S—-C10 coordinate was found for a complex
having the methyl group in the complex plane. As shown
in Fig. 4 to force the dihedral angle C11-Pt—S—C10 to be
0° gives rise to severe distortions of the coordination
geometry. No equilibrium structure corresponding to a
complex with an “equatorial” position of the S-CHj;
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Fig. 3. Conformational energy diagram of the O-C11-Pt-S coordinate in [Pt(COMe)Cl{8-(MeS)CyH¢N-kN,S}] (6¢). Torsion angles of the
calculated equilibrium structure 6¢ and the experimentally found structure (6) are marked by arrows. Molecular structures for selected torsion angles
O-C11-Pt-S (+164.2°, a; —75.8°, b; +104.2°, ¢) are given on the bottom (atoms defining the torsion angle are marked by asterisks).
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Fig. 4. Conformational energy diagram of the C11-Pt-S—C10 coordinate in [Pt(COMe)Cl{8-(MeS)CoHgN-kN,S}] (6¢). Torsion angles of the

calculated equilibrium structures (6¢/6¢’) and the experimentally found structure (6) are marked by arrows. On the right hand side the structure with
the highest energy (C11-Pt-S-C10 0°) is shown.
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group could be localized on the potential surface. How-
ever, according to the NBO analysis of complex 6c¢ the
direction of the lone electron pair on sulfur has to be
characterized by a dihedral angle C11-Pt-S-Ip (Ip — lone
electron pair) of about —40°.

The complex 6 and 6¢, respectively, has the configura-
tion index SP-4-2. That is, the C and N atoms as well as
the S and Cl atoms are in mutual trans positions. To
make clear whether the other possible diastereomer
(configuration index: SP-4-3) is more or less stable, its
structure and energy have been also calculated on the
same level of theory. The equilibrium structure 9c¢ is
shown in Fig. 2b, selected bond lengths and angles are
given in Table 1. The strong trans influence of the acetyl
ligand (compared with the chloro ligand) is reflected in a
longer Pt-S bond in 9¢ (4 0.180 A) and in a longer Pt-N
bond in 6¢ (4 0.161 A). Complex 6¢ was found to be
more stable than 9¢ by 3.70 kcal/mol and by 3.68 kcal/
mol when the zero-point vibrational energies were taken
into consideration.

2.5. Conclusions

The reaction of 8-(methylthio)quinoline with the dinu-
clear platina-B-diketone 1 yielding a type C complex
(Scheme 2) is fully in accord with the reactivity of other
N~Sdonor ligands having pyridine and thioether type do-
nor sites [3b]. Most likely, the reaction proceeds via an
(unseen) type B intermediate, a bis(acetyl)hydridoplati-
num(IV) complex. Its instability may be due to the general
observation that organoplatinum(IV) complexes are bet-
ter stabilized by hard than by soft donor co-ligands [7].
Furthermore, the quantum chemical calculations on the
stability of the diastereomers 6¢ and 9¢ indicate that the
experimentally formed complex 6 (Scheme 3) is the ther-
modynamically more stable diastereomer.

The completely different reactivity of 2-(methoxy-
methyl)pyridine 2a and 2-(hydroxymethyl)pyridine 2b
(Scheme 3) having analogous donor sites deserve expla-
nation. With a (monodentate) pyridine type donor the
dinuclear platina-B-diketone 1 was found to react with
bridge cleavage forming type A complexes [Pt{(CO-
Me),H}CI(L)] (7, L = py, quin) [3a], cf. Scheme 2. The
same reaction proceeds with 2a yielding 3, but instead
of Cl the lateral methoxy group is coordinated. Assum-
ing that with 2b the reaction starts in the same way, the
further reaction A — B — C (Scheme 2) may be induced
by a deprotonation of the lateral hydroxy group on a
small extent. This may be why the deprotonated ligand
has a much stronger anionic donor site exerting a much
higher trans influence and effect, respectively [8]. The fi-
nal step forming 4 can be supposed to be the reprotona-
tion of the anionic N”O™ ligand.

To summarize, these studies have not only shown the
synthesis and characterization of the first stable cationic
platina-B-diketone complex 3 but also how precisely the

reactivity of platina-B-diketones can be tuned by co-
ligands.

3. Experimental
3.1. General

All reactions were performed under an Ar atmo-
sphere using standard Schlenk techniques. Solvents were
dried (Et,O and thf over Na-benzophenone) and dis-
tilled prior to use. '"H and '*C NMR spectra were re-
corded on Varian Gemini 200, VXR 400, and Unity
500 NMR spectrometers. Chemical shifts are relative
to CHCl; (6 7.24) and CDCl; (6 77.0) as internal refer-
ences. Assignments of NMR signals were partly revealed
by COSY experiments ('H,'H; 'H,'*C). Microanalyses
were performed by the University of Halle microanalysis
laboratory using CHNS-932 (LECO) and Vario EL
(elementar Analysensysteme) elemental analyzers. The
complex [Pt,{(COMe),H},(u-Cl);] (1) [2a], 2-(meth-
oxymethyl)pyridine (2a) [9], and 8-(methylthio)quino-
line (5) [10] were prepared according to published
methods. 2-(Hydroxymethyl)pyridine (2b) was commer-
cially (ACROS) available.

3.2. Syntheses

3.2.1. Preparation of complexes [Pt{(COMe),H} {2-
(MeOCH,)CsH N} ] Cl (3) and [Pt(COMe)CI{2-
(HOCH,)CsH,N}] (4)

To a suspension of [Pt,{(COMe),H},(pn-Cl),] (1)
(50 mg, 0.08 mmol) in thf (4ml) the compound 2-
(ROCH,)CsH4N (R = Me, 2a; H, 2b; 0.16 mmol) was
added at —40 °C. The pale yellow suspension immedi-
ately changed the color to colorless solution. The reac-
tion mixture was warmed up to room temperature
over 15-20 min upon stirring. Seventy percent of the to-
tal volume of thf was removed in vacuo. Then diethyl
ether was added dropwise till the formation of a precip-
itate was observed. The mixture was kept at —40 °C
overnight yielding off-white powdery precipitate that
was filtered off, washed with diethyl ether (5 ml) and
dried briefly in vacuo.

Complex 3. Yield: 26 mg (37%). Anal. Calc. for
C1HcCINO;Pt (440.78): C, 29.97; H, 3.66; N, 3.18.
Found: C, 30.29; H, 4.18; N, 3.10%. 'H NMR
(400 MHz, CD,Cl,): § 1.74/2.64 (s + d/s + d, *J(Pt,H) =
19.34/18.26 Hz, ~2.6H/3H, 2 x COCHj;; reduced inten-
sity of one signal for unknown reason), 3.51 (s, 3H,
CH,0OCH;), 4.88 (Ha)/498 (Hg) (AB pattern,
2J(Ha,Hp) = 14.1 Hz, 2H, CHAHzOMe), 7.45 (t,
J(HS5,H4) = *J(HS5,H6) = 6.45 Hz, H, 5-CH,,y), 7.76
(d, 3J(H3,H4)=7.62 Hz, IH, 3-CHpy), 795 (t,
3J(H4,H3) = *J(H4,HS5) = 7.65 Hz, 1H, 4-CH,,), 8.67
(d, *J(H6,HS5) =537 Hz, IH, 6-CH,,), ca. 17.6 (br,
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0.5H, OHO). >*C NMR (126 MHz, CDCls): § 39.2/40.4
(s+d/s+d, 2J(Pt,C)=165.5/140.6 Hz, 2x COCHj),
59.3 (s, CH,OCH3), 73.9 (s+d, 2J(Pt,C) =38.6 Hz,
CH,OCHs), 124.1/124.6 (s/s, 3/5-Cpy), 139.0 (s, 4-Cpy),
150.3 (s, 6-Cpy), 159.5 (s, 2-Cpy), 233.6/243.5 (s+
dis+d, 'J(Pt,C)=1350.9/1289.3 Hz, 2x COCHj).
Overnight measurement at room temperature to identify
Pt-C couplings resulted in partly decomposition due to
restricted stability of complex.

Complex 4. Yield: 28 mg (46%). M.p. 110-112°C
(dec.). Anal. Calc. for CgH;(CINO,Pt (382.70): C,
25.11; H, 2.63; N, 3.66. Found: C, 26.34; H, 2.73; N,
3.94%. '"H NMR (400 MHz, CD,Cl,): § 2.37 (s, 3H,
COCH;), 5.12 (s, 2H, CH,OH), 7.19 (t,
*J(H5,H4) = *J(H5,H6) = 6.33 Hz, 1H, 5-CH,,), 7.27
(d, °J(H3,H4)=7.06Hz 1H, 3-CHpy), 7.87 (td,
3J(H4,H3) = *J(H4,H5) = 7.68 Hz,  *J(H4,H6) = 1.25
Hz, 1H, 4-CH,,,), 8.19 (d + d (br), *J(H6,H5) = 5.60 Hz,
*J(Pt,H) = 56.44 Hz, 1H, 6-CH,,), 9.84 (br, 1H,
CH,OH). C NMR (101 MHz, CDCls): & 42.1 (s,
COCH3), 679 (s, CH,OH), 120.8/124.9 (3/5-Cyy),
137.7 (4-Cpy), 150.2 (6-Cpy), 162.1 (2-Cy,y). Due to the re-
stricted solubility and stability the resonance for the car-
bonyl carbon atom was not found.

3.2.2. Preparation of [Pt(COMe)CIl{8-(MeS)CoHsN}]
(6)

To a suspension of [Pt,{(COMe),H},(u-Cl),] (1)
(50 mg, 0.08 mmol) in thf (4 ml) 8-(methylthio)quinoline
(5; 28 mg, 0.16 mmol) was added at —40 °C. The yellow
suspension immediately changed the color to pale yellow
colored solution. The reaction mixture was warmed up
to room temperature over 15-20 min upon stirring. Sev-
enty percent of the total volume of thf was removed in
vacuo. Then diethyl ether (10-15 ml) was added result-
ing in formation of an oily mass. The mixture was kept
at —40 °C for three days and then the precipitate was fil-
tered off, washed with diethyl ether (5 ml) and dried
briefly in vacuo.

Yield: 30 mg (42%). Anal. Calc. for C;,H,CINOPtS
(448.83): C, 32.11; H, 2.69; N, 3.12. Found: C, 31.85; H,
2.67; N, 3.12%. '"H NMR (400 MHz, CDCls): 6 2.52 (s,
3H, COCH;), 3.02 (s+d, *J(Pt,H)=78.81 Hz, 3H,
SCH3), 7.68-7.75 (m, 2H, 3-CHqyin + 6-CHgyin), 7.96—
8.09 (m, 1H, 5-CHyun), 8.11 (d, *J(H7,H6) = 1.25 Hz,
IH, 7-CHguin), 845 (dd, J(H4,H3) = 8.30 Hz,
*J(H4,H5) = *J(H4,H2) = 1.66 Hz, 1H, 4-CH_yp), 9.80
(dd, *J(H2,H3) = 4.88 Hz, “J(H2,H4) = 1.56 Hz, 1H, 2-
CHguin). °C NMR (101 MHz, CDCly): 6 29.8 (s +d,
2J(Pt,C)=29.6 Hz, SCH;), 434 (s+d, 2J(Pt,C)=
105.1 Hz, COCHs), 123.1 (s, 3-Cquin), 128.2 (s, 6-Cquin),
130.3 (s, 4a-Cquin), 130.8 (s, 5-Cquin), 132.2/146.8 (s + d/
s+d, *7JPt,C)=30.0/54.0Hz 8/8a-Cyuin), 134.8
(s +d, *J(Pt,C) = 53.2 Hz, 7-Cquin), 139.2 (s, 4-Cquin),
151.4 (s, 2-Cquin), 209.4 (s+d, LJ(Pt,C) = 890.9 Hz,
COCHa3).

3.3. X-ray structure determination

Crystals of 6 suitable for X-ray diffraction measure-
ments were obtained from CDCIl; solutions. Intensity
data were collected on a STOE IPDS diffractometer at
220(2) K using graphite monochromatized Mo K,, radi-
ation (A1=0.71073 A). A summary of the crystallo-
graphic data, the data collection parameters, and the
refinement parameters is given in Table 2. Absorption
correction was applied numerically (7pin/Tmax 0.025/
0.377). The structure was solved by direct methods with
SHELXS-97 and refined using full-matrix least-squares
routines against F* with sHELXL-97 [11]. Non-hydrogen
atoms were refined with anisotropic displacement
parameters. All H atoms were found in the difference
Fourier map and refined isotropically with fixed
Uo = 0.08 A? according to the riding model.

3.4. Computational details

All DFT calculations were carried out by the Gauss-
1AN 98 program package [12] using the hybrid functional
B3LYP [13]. For the main group atoms the basis 6-31G*
was employed. The valence shell of platinum has been
approximated by a split valence basis set too, for its core
orbitals an effective core potential in combination with
consideration of relativistic effects has been used [14].
All systems have been fully optimized without any sym-
metry restrictions. The resulting geometries were charac-
terized as equilibrium structures by the analysis of the
force constants of normal vibrations. The natural bond
orbital (NBO) analysis was used as implemented in
GAUSSIAN 98 [15].

Table 2
Crystallographic and data collection parameters for complex 6

Empirical formula C,H,CINOPtS

M, 448.83
Crystal size (mm) 0.36 x0.36 x0.09

Crystal system Monoclinic
Space group C2le
Unit cell dimensions
aA) 16.239(3)
b (A) 10.904(2)
¢ (A) 15.228(3)
B () 107.20(2)
V (A) 2575.7(8)
Z 8
Deailg em™! 2315
(Mo Koy/mm™" 11.246
F(000) 1630
0 range (°) 2.28-24.99
Refln. collected 8464
Refln. observed [I > 20(1)] 2131

Refln. independent 2258 (Rine = 0.0811)
Data/restraints/parameters 2258/0/190

Goodness-of-fit on F2 1.113

Ry, wR, [I > 2a(])] 0.0275, 0.0635

Ry, wR; (all data) 0.0295, 0.0648

Largest diff. peak and hole (e 10\’3) 1.427 (near Pt atom) and —1.170
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Appendix A. Supplementary data

Crystallographic data (excluding structure factors)
for the structure reported in this paper have been depos-
ited at the Cambridge Crystallographic Data Center
(CCDC) as Supplementary Publication No. CCDC-
252330 (6). Copies of the data can be obtained free of
charge on application to the CCDC, 12 Union Road,
Cambridge, CB2 1EZ, UK (fax (internat.): +44 1223
336033; e-mail: deposit@ccdc.cam.ac.uk). Tables of
Cartesian coordinates of atom positions calculated for
equilibrium structures 6¢, 6¢’ and 9c as well as energies
of 6¢ in dependence on dihedral angles O—C11-Pt-S and
C11-Pt-S-C10. Supplementary data associated with
this article can be found, in the online version at
doi:10.1016/j.jorganchem.2005.03.053.
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